Abstract -The aim of the paper is to calculate the maximum magnetic induction value of the transformer's core which provides a specified value of current distortion. To solve this problem, an experimental study was made on the dependence of the magnetic induction on Total Harmonic Distortion for current. The processing of the measurement results was carried out using Fourier series, harmonic analysis and interpolation by cubic splines.
INTRODUCTION
The presence of voltage and current harmonics in electric power systems is the cause of low power factor and component failure. Harmonics sources are nonlinear loadswelding machines, induction furnaces, various electronic devices, and devices with ferromagnetic cores (transformers, chokes). The causes of the harmonics appearance in the latter group are both nonlinear loads and the nonlinear dependence of the magnetic flux density B of the core on the magnetic field strength H .
The harmonic composition of the nonlinear loads current, the negative consequences of current distortion and the methods for their reduction are presented in a large number of publications, for example, [1] [2] [3] [4] .
A common distortion measure (estimate) of the voltage (current) is the total harmonic distortion (THD) which is defined by the equation [5] : for voltage THD is difficult due to a partial compensation of the individual harmonics currents [7] .
An important stage in the design of devices with magnetically soft cores is the choice of the maximum value of the core induction during its magnetization reversal. In most cases, it is recommended to use the "knee" portion of the magnetization curve (for example, B is saturation induction), or somewhat further beyond the "knee" [8] . However, such selection recommendations do not give a quantitative assessment of current distortion caused by the transformer core.
These distortions can be determined experimentally during the operation of the transformer without load. In this case, there is a correlation between max B and I THD . Note that for any load of the transformer (including linear), the resulting value of I THD will be not less, when operating without load.
II. PROBLEM FORMULATION
The objective of the study is to calculate the maximum value of magnetic induction core max B , providing the specified amount 
where M is the core magnetization; , B are the resultants magnetic induction and a magnetic flux in the core; , 
IV. RESULTS OF EXPERIMENTS
The measurements were carried out at different values of the rms value of the voltage 1 U on the primary transformer winding (Table 1) U 30 V are shown in Fig. 2a, 2b . The measurements and calculations results (shown in Table  1 ) were used for interpolation using cubic splines of: a) the dependence of total harmonic distortion of voltage on the magnetic field strength maximum values ) ( max 1 H THD U (Fig. 5a;) b) the dependence of total harmonic distortion of current on maximum values of the magnetic field strength ) ( max H THD I ( Fig. 5a ;) c) the dependence of maximum value of the core own magnetic induction on maximum values of the magnetic field strength (dynamic magnetization curve) ) ( max max H B M ( Fig. 5a;) d) the dependence of maximum value of core own magnetic induction on total current harmonic distortion ) (
; e) the dependence of total current harmonic distortion on maximum value of own magnetic induction of the core ) ( max M I B THD (Fig. 5b) . (induction saturation MS B = 2.02 T is given in Table  1 ). Table 2 presents the results of a direct (the first row) and an inverse problem (the second and third rows) decision. The results of the inverse problem calculations (Table 2) show that the "knee" portion of the magnetization curve of the core 
